P artial hepatectomy (about two thirds) was perform ed by the method of Higgins and A nder son 12 on female W istar rats, weighing 8 0 -100 g. DNA was isolated by a modified Colter procedure 13. DNA determ ination and DNA base separation by thinlayer chromatography were accomplished as reported e a rlie rn . 5-Methylcytosine was the only methylated base detected in DNA of norm al and regenerating liver. This confirms the results reported by C raddocku . The protein content of the isolated DNA was less than 1.5% as measured by the m ethod of Lowry et al. 15 . RNA contam ina tion in the DNA preparation could not be detected by the orcinol reaction 16.
L-methionine (methyl-T) with a specific rad io activity of 2.9 Ci/mmole (Batch 23) and thymidine-2-C14 with a specific radioactivity of 60m Ci/m m ole were purchased from the Radiochemical Centre, Amersham, England. Endoxan (cyclophosphamide) is a gift from ASTA-Werke, Brackwede, Germany.
Results

a. Synthesis and methylation of DNA
14C-thymidine and 3H-methionine are used as precursors in double label puls experiments for m easuring DNA synthesis and DNA methylation. As shown in Fig. 1 we observed an extremely depressed incorporation of both labels into DNA 6 -12 hours after hepatectomy. In the period of DNA synthesis (20 -24 hours after the operation) we found the highest DNA methylation rate. Thereafter, both synthesis and methylation are reduced consecutively. Fig. 1 . DNA synthesis and DNA methylation in regenerating rat liver. At the times indicated after hepatectomy the rats were killed. 2 /uCi 3H-methionine/g body weight or 0.1 //Ci 14C-thymidine/g body weight were injected 1 hour or 20 min, respectively, before decapitation. Mean values of 4 -10 rats.
Methods and Materials hours
But even 72 hours after hepatectomy the values of unoperated animals are not reached again.
Investigating the liver of rats having received tritiated methionine we found a rem arkable amount of 3H-counts in the thymine of the DNA. Since this radioactivity is achieved by labelling a precursor for DNA synthesis (dU M P -»-TMP) it is possible to correlate DNA methylation with DNA synthesis by only one labelled compound. The correlation of DNA methylation to DNA synthesis is indicated as ratio of the 3H-radioactivity in DNA 5 MC to DNA thymine (Table I ) . It is obvious that DNA synthesis is more pronounced than DNA methyla tion. 24 hours after hepatectomy there is a maximum deviation between these two processes. 48 hours after the operation the ratio readies the value of control animals.
b. Influence of Endoxan
Several hours after hepatectomy Endoxan inhibits DNA synthesis as well as DNA methylation (Table I I ) . However, m ethylation is more reduced than DNA synthesis. The 14C-thymidine incorporation values are well corresponding to the 3H-labelling of DNA thymine derived from the tritiated methionine. Both thymine labels indicate that Endoxan affects DNA synthesis less than DNA methylation.
D iscussion
In agreement with previously reported results 11 on different organs we could demonstrate in the regenerating liver that an increased DNA synthesis rate implies an increased DNA methylation rate. However, DNA synthesis is much more elevated than DNA methylation. Applying Endoxan we found DNA synthesis being less suppressed than DNA Table II . Influence of Endoxan on DNA synthesis and DNA methylation in regenerating rat liver. Endoxan (100 <Mg/g body weight), 3H-methionine (5 /uCi/g body weight) and 14C-thymidine (0.1 uC i/g body weight) were injected 2 hours, 60 or 20 min, respectively, before decapitation at the times indicated after hepatectomy. Mean values of 2 -6 rats. It is well known that eucaryotes show an obli gatory dependence of DNA methylation on DNA synthesis. However, it es uncertain whether the process of DNA methylation is completed imme diately after DNA synthesis. Investigating this question Adams 18 could demonstrate that older non replicating DNA can well be methylated. In mouse fibroblast cultures A dam s8 found 17% of DNA methylation being not joined to DNA synthesis. This methylation occurs obviously later than within the DNA synthesis phase. To explain this Adams supposed two distinct processes of DNA methylation in eucaryotes 8.
Regenerating liver is known as a synchronized system in which biochemical reactions within one cell cycle are separable. In the DNA synthesis phase (20 -24 hours after hepatectomy) DNA methyla tion is less elevated than DNA synthesis. This could mean that only that much methylation has been measured which is immediately following synthesis. Interruption of the cell cycle by Endoxan re duces DNA methylation to a significantly higher extent than DNA synthesis. Considering our results we suppose in agreement with A dam s8-18 that DNA methylation within one cell cycle occurs not only combined with DNA synthesis.
